Chitin deacetylase 1 and 2 are indispensable for larval-pupal and pupal-adult molts in Heortia vitessoides (Lepidoptera: Crambidae).
Heortia vitessoides Moore is a notorious defoliator of Aquilaria sinensis (Lour.) Gilg trees. Chitin deacetylases (CDAs) catalyze the N-deacetylation of chitin, which is a crucial process for chitin modification. Here, we identified and characterized HvCDA1 and HvCDA2 from H. vitessoides. HvCDA1 and HvCDA2 possess typical domain structures of CDAs and belong to the Group I CDAs. HvCDA1 and HvCDA2 were highly expressed before and after the larval-larval molt. In addition, both exhibited relatively high mRNA expression levels during the larval-pupal molt, the pupal stage, and the pupal-adult molt. HvCDA1 and HvCDA2 transcript expression levels were highest in the body wall and relatively high in the larval head. Significant increases in the HvCDA1 and HvCDA2 transcript expression levels were observed in the larvae upon exposure to 20-hydroxyecdysone. RNA interference-mediated HvCDA1 and HvCDA2 silencing significantly inhibited HvCDA1 and HvCDA2 expression, with abnormal or nonviable phenotypes being observed. Post injection survival rates of the larvae injected with dsHvCDA1 and dsHvCDA2 were 66.7% and 46.7% (larval-pupal) during development and 23.0% and 6.7% (pupal-adult), respectively. These rates were significantly lower than those of the control group insects. Our results suggest that HvCDA1 and HvCDA2 play important roles in the larval-pupal and pupal-adult transitions and represent potential targets for the management of H. vitessoides.